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Background: Lifestyle interventions have proven effective for lowering a cardiovascular risk profile by improving
lifestyle behaviors, blood glucose and blood cholesterol levels. However, implementation of lifestyle interventions is
often met with barriers. This qualitative study sought to determine anticipated barriers and facilitators to the
nationwide implementation of an effective lifestyle intervention in the construction industry in the Netherlands.
Methods: Prior to implementation, focus groups were held with 8 lifestyle counselors and semi-structured interviews
with 20 employees of the construction industry, 4 occupational physicians, 4 medical assistants, and 1 manager of an
occupational health service. The transcripts were coded by two coders and analyzed by constant comparison.
Results: Hypothetical employee willingness to sign up for the intervention was facilitated by a high level of perceived
risk, perceived added value of the intervention, and perceived social support. It was hampered by a preference for
independence and perceived interference with their work. All professionals named a lack of time as an anticipated
barrier to implementation. Lifestyle counselors suggested several strategies to improve the proficiency of their
counseling technique, such as training in small groups and a continuous stream of employee referrals. Occupational
physicians thought they would be hampered in screening employees and referring them to a lifestyle counselor by the
perception that addressing employee lifestyles was not their task, and by a counter-productive relationship with other
stakeholders. The manager addressed financial incentives and a good intervention fit with the current approach of the
OHS.
Conclusion: The findings suggest that employees can be motivated to sign up for a lifestyle intervention by tailoring
the implementation strategy to various subgroups within the target group. Occupational physicians can be motivated
to refer employees for the intervention by making a referral personally and professionally rewarding.
Keywords: Cardiovascular risk, Primary prevention, Occupational, Lifestyle intervention, Implementation, Barrier,
QualitativeBackground
Cardiovascular disease (CVD) is the leading cause of
death worldwide and accounts for 12% of disability ad-
justed life years among non-communicable diseases
[1,2]. Approximately 80% of coronary heart disease and
cerebrovascular disease can be attributed to behavioral
risk factors, such as smoking, physical activity and diet-
ary intake [3]. Even small sustained lifestyle changes lead* Correspondence: ki.proper@vumc.nl
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unless otherwise stated.to significant gains at an individual and population level
[4]. Reviews show that lifestyle interventions can effect-
ively reduce CVD risk when they are multi-factorial, in-
clude an environmental component, target a high-risk
group, and when there is regular contact with the indi-
vidual [5-9].
Employees of the Dutch construction industry show
elevated scores on several CVD risk factors in compari-
son with the adult Dutch male population, such as a
higher prevalence of obesity (17% versus 9%), smoking
(32% versus 29%) and physical inactivity (53% versus
41%) [10,11]. To reduce CVD risk among employees inl. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
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tion (HUC) intervention was developed in 2006-2010
[12]. This intervention seeks to achieve long-term be-
havioral change regarding a healthy diet and a physically
active lifestyle through individual counseling [13,14].
During a periodic medical examination (PME) at an oc-
cupational health service, occupational physicians (OP)
screen employees for an elevated CVD risk and refer the
risk group to a lifestyle counselor. Participants receive a
minimum of two face-to-face consultations and three
phone consultations with a counselor, who is trained in
motivational interviewing techniques. A randomized
controlled trial demonstrated positive effects of the
HUC intervention on snack and fruit intake and body
weight at six-months, as well as on snack intake, body
weight, HDL-cholesterol and HbA1c at 12 months
[15,16]. Based on these results, the institute Arbouw,
which coordinates occupational health care in the Dutch
construction industry, decided to implement the HUC
intervention at a national level.
Before implementation, the intervention was adjusted
according to the findings of the earlier trial. First, older
employees were more likely to sign up for the interven-
tion than the younger ones and the intervention had a
larger effect on their systolic blood pressure, HDL-
cholesterol and physical activity [15,16]. Therefore, the
target group for the current study was defined as em-
ployees who were 40 years old or more [17]. Second,
during the trial, only 20% of the target group signed up
for the intervention [18]. In order to increase the reach
of the intervention, the screening instrument was made
available as an online tool and integrated into the ad-
ministration system of the occupational health services
(OHS) where possible. Furthermore, the process evalu-
ation of the HUC intervention showed that the interven-
tion could be improved by increasing the counselors’
proficiency in motivational interviewing [18]. To this
end, the counselor training was expanded. Finally, since
treatment for smoking cessation had recently become
available in the Netherlands via the general practitioner,
the smoking cessation part of the HUC intervention was
not implemented.
Although the process evaluation alongside trial indi-
cated several ways to improve the implementation of the
intervention, a comprehensive assessment of the barriers
and facilitators to the implementation was still lacking.
An a priori assessment of the barriers and facilitators
makes it possible to direct implementation strategies at
these factors [19]. Implementation research shows that
there are numerous barriers to the implementation of
innovations in health care settings. For example, primary
care physicians fail to screen, advise, or refer their pa-
tients for CVD risk because of a lack of time and a lack
of services to refer to, because they doubt the usefulnessof screening instruments, participation fees are not reim-
bursed to patients, or because they feel the target group
is not motivated to participate in the intervention
[20-24]. Potential participants fail to sign up for lifestyle
interventions because of work commitments, participa-
tion fees, lack of transport, or misconceptions about
their health status and about appropriate measures to
address the problem [25,26].
The current study provides new insights, because the
implementation process under study takes place in a
real-life setting. During the trial, the implementation
process was coordinated by a research team. During the
current study, coordination was taken over by the OHS,
thus making the results more relevant for implementa-
tion processes outside a controlled setting. Furthermore,
the process evaluation had focused exclusively on the
role of the counselors and the employees, while during
the present study, interviews were held with all key
stakeholders of the implementation process, namely em-
ployees, OPs, medical assistants, counselors, and an
OHS manager. The goal of this qualitative study was to
gain insight into the barriers and facilitators to the im-




This study had a qualitative, explorative design and was
based on focus groups and semi-structured interviews.
In order to obtain in-depth information on the factors
that influence the willingness and ability to participate
and implement a lifestyle intervention in this specific
context, a qualitative design was chosen. Focus groups
were generally the preferred method because this ap-
proach allows for interaction among respondents and
generates rich data [27]. However, in the context of the
present study, participation in a focus group meant that
the respondents would have to travel, thus risking a low
response. The counselors had already participated in the
earlier intervention trial, which made recruiting them
easier and a focus group feasible. The OPs, medical as-
sistants, and OHS manager were considered to be less
motivated to participate in the current study and so they
were interviewed individually. The Medical Ethics Com-
mittee of the VU University Medical Center decided that
it was not necessary to seek ethical approval to conduct
this study.
Intervention and context
In the Netherlands, occupational health in the construc-
tion sector is financed and coordinated by the national in-
stitute Arbouw. This non-profit institute represents
construction industry employers and employees and aims
to improve working conditions and reduce sickness-
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tion sector pay fees to Arbouw, which Arbouw uses to de-
velop and implement health and safety measures. One of
those measures is the periodic medical examination
(PME). Every employee in the construction sector has the
right, but is not obliged, to participate in one PME every
two to four years. At the time of the present study,
Arbouw had contracted with 25 commercial OHS to per-
form these PMEs. The OHS employ OPs, medical assis-
tants and other professionals specialized in occupational
health. One of the OHS major task is preventing sickness-
related absence and facilitating employees’ return to work.
OHS professionals perform PMEs and follow-up interven-
tions. OHS professionals work with employees of several
industries, but since the construction industry has one of
the largest work forces in the Netherlands, some profes-
sionals specialize in the construction sector and have
worked with these employees for many years. Arbouw
provides the OHS with guidelines on how to perform a
PME and monitors their performance. During a PME, the
designated OPs and medical assistants perform biomedical
assessments, collect and review employee health question-
naire data, and, if necessary, refer employees for follow-up
tests or treatment to general practitioners (GPs), medical
specialists, or occupational health consultants, such as
lifestyle counselors.
Implementation of the HUC intervention requires that
OPs systematically screen employees for an elevated CVD
risk and refer those at risk to a trained lifestyle counselor.
Prior to implementation, each OHS selected one or more
of their employees, preferably with counseling experience,
and assigned them to the four-day HUC training orga-
nized by Arbouw. The counselors’ professional back-
ground ranged from medical assistant to social worker.
The training consisted of four modules: 1) motivational
interviewing, 2) the relationship between physical activity,
diet, and CVD risk, and 3) the HUC intervention protocol,
and 4) data collection for the process evaluation of the na-
tional implementation.
When an employee was referred to a lifestyle counselor,
the employee received 2–3 face-to-face consultations and
3–4 phone consultations. The face-to-face consultations
took place at the OHS, the participant’s home, or the par-
ticipant’s work place. Participants chose whether they
wanted to change their diet, or increase their physical ac-
tivity, and how they wanted to achieve those goals. The
intervention was thus tailored to the participant’s needs
and preferences. The counselor provided guidance on
achieving these lifestyle changes if the participant so de-
sired. Participation fees were covered by Arbouw.
Theoretical framework
Fleuren, Paulussen and Wiefferink’s theoretical framework
was used for this study [28]. The model was chosenbecause it was developed to analyze implementation pro-
cesses in large health care organization as opposed to im-
plementation by individual health professionals. The
framework is based on the Theory of Planned Behavior
and Social Cognitive Theory [29,30]. Based on this frame-
work, implementation processes pass through the stages
dissemination, adoption, implementation, and continu-
ation. Barriers and facilitators determine whether an
innovation passes from one stage to the other. Fleuren
et al. performed a literature review, that identified 50 de-
terminants of implementation, which fall into one of the
following five categories. 1) The socio-political level in-
cludes factors that relate to the larger political context,
such as national laws, and factors related to patient char-
acteristics, such as the patient’s beliefs about the
innovation. 2) The organizational level is comprised of
factors related to the organization that the health profes-
sional works for, such as staff capacity or available expert-
ise. 3) The level of the health professional refers to the
characteristics of the implementing professional. For ex-
ample, the professional’s skills needed for implementation,
as well as factors that directly affect the professional, such
as support from colleagues. 4) The innovation level in-
cludes the characteristics of the innovation, such as the
observability of the innovation or whether or not the
innovation is appealing to use. 5) The facilities’ level in-
cludes factors such as financial resources or manuals. The
topic lists were based on the research question. The con-
cepts in the framework served as sensitizing concepts dur-
ing the coding of the data. In a later step in the analysis,
the data was structured according to the framework.
Data collection
At the time of the data collection, there were 25 OHS
providing services to the Dutch construction industry.
Two of the 25 organizations managed about 80% of the
service demand of the industry, thus they were the most
relevant settings for the present study. These two OHS
had also participated in the earlier trial of HUC inter-
vention in 2006–2010. The professionals and the em-
ployees for the current qualitative study were recruited
through these two OHS.
Employees
Employees were recruited for the current study by con-
secutive sampling. In order to make the interview setting
comparable to the implementation setting, the employees
were interviewed immediately after their PME. Employees
have the right to take paid leave for their PME, therefore
the PME usually takes place during the employees’ work
time. It was not possible to select interview respondents
according to their CVD risk level; the OPs who recruited
employees for the interviews did not consent to providing
information about the employees’ CVD risk assessment
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cruited regardless of their CVD risk. During the PME, the
OP asked those employees aged 40 years or older whether
or not they wanted to participate in an interview for the
current study. All participants gave oral consent for par-
ticipation to the OP.
To introduce the subject of the interview, the inter-
viewer asked the employee to imagine that the OP had
just told them they had an elevated CVD risk, had ad-
vised them to sign up for a lifestyle intervention, and
had given him or her a brochure. The interviewer read
the brochure in question to the employee, which con-
tained a description of the intervention. Employees were
then asked whether they wanted to sign up for the inter-
vention, and which factors had a role in their decision.
In order to stimulate the employees to elaborate on their
response, the employees were then asked to react to
statements, that were read aloud by the interviewer and
presented to the employee on cue cards (see Additional
file 1). The statements operationalized barriers and facil-
itators that were derived from the interviews with the
professionals who were included in the present study, as
well as interviews with employees in the construction in-
dustry that had been held in 2006 in preparation for de-
signing the HUC intervention [31].
The duration of the interviews ranged from 12–36 mi-
nutes. On average, interviews lasted 20 minutes. Table 1
summarizes the method, content, and duration of the
interviews.
Occupational physicians, medical assistants, and manager
In order to maximize response, the managers of the
two largest OHS were asked for their consent to inter-
view the OPs and medical assistants during their work-
ing hours. The OHS managers then arranged for the
interviews to be scheduled. The OHS managers were
approached directly for an interview. All OHS profes-
sionals gave their consent to participate by e-mail.
The OPs, medical assistants and manager were shown
a short description of the intervention to introduce the
subject of the interview. The respondents were then
asked how they currently operated, what the implica-
tions of the implementation might be, and how they
would respond to these implications. The topic list of
the OP interview was focused on facilitators and barriers
for performing employee screenings and referring the
CVD high risk group to a lifestyle counselor. Medical as-
sistants were interviewed about employee screening. Be-
cause the manager had a coordinating role, the topic list
touched upon multiple aspects of the implementation
process including recruiting and training the lifestyle
counselors, instructing the OPs and medical assistants,
overseeing OPs and medical assistants who select and
refer employees, and planning counseling sessions. TheOP interviews lasted one hour on average; the duration
ranged from 45–65 minutes. On average, the interviews
with the medical assistants lasted 25 minutes; the dur-
ation ranged from 15–45 minutes. The interview with
the manager lasted about 1.5 hours.
Counselors
The counselors who had participated in the earlier trial
of the HUC intervention in 2006–2010 were asked to
participate. Consent was given by e-mail. Two focus
group sessions were organized: one in the south of the
Netherlands and one in the north. During the focus
groups, two researchers were present. One moderated
the focus group, while the other took notes and operated
the audio recorder. It had been several years since the
counselors had applied the HUC intervention. In order
to stimulate recall, the subject of the focus group was in-
troduced with general questions about the earlier trial,
such as: “What were useful elements of the intervention?”.
Then, the counselors were asked about three problematic
topics that had arisen during the earlier process evalu-
ation: 1) scheduling 5–7 consultations within a period of
six months, 2) applying the motivational interviewing
technique, and 3) motivating participants to maintain
their behavioral change and attend counseling [18]. The
three topics were introduced one after another by remind-
ing the respondents about the results of the earlier process
evaluation. For example: “The evaluation of the interven-
tion showed that it was difficult to schedule all consulta-
tions within six months”. The counselors were asked how
they had experienced this aspect of the intervention,
which factors had contributed to the problem, and which
factors had helped them to overcome this difficulty. Re-
spondents were encouraged to actively participate. Both
focus groups lasted about two hours.
Analysis
The interviews and focus groups were audiotaped and
transcribed verbatim. The data was coded using Atlas.ti
and open coding with constant comparison [32,33]. The
interviews with the employees and the OPs were coded
by two coders (ST and ES). The interviews with the
manager, the medical assistants and the counselors ren-
dered less codes, which is why they were coded by one
coder (ES). The second coder (ST) read the coded tran-
scripts and checked the codes. The coders had several
meetings to reach consensus on codes where discrepan-
cies had arisen. The responses to the open question
“Which factors have a role in your decision to sign up
for the intervention” were analyzed in the same manner
as the reactions to the statements on the cue cards. In a
second step, the codes were categorized into broader
categories, or themes. A summary was made for each
respondent, making the themes more salient. For each







Instruction: “Let us suppose the OP just told you that you have an elevated CVD risk. He
recommended you sign up for a lifestyle intervention and gave you the following brochure”.
Interviewer reads the brochure to the employee.
20 min
• Open question: “Would you sign up for the intervention? Why would you/wouldn’t you?”
• Statements: The interviewer reads statements from cue cards to the employee and asks





Instruction: The interviewer gives a written description of the intervention and implementation
plan to the OP.
60 min
Questions:
• What is your current approach to CVD risk management and the promotion of a healthy
lifestyle among employees of the construction industry?
• Which changes does the implementation of the intervention Health under Construction
imply for the way you work?





Instruction: the interviewer gives a written description of the intervention and implementation
plan to the medical assistant.
25 min
Questions:
• How do you currently go about performing a PME for employees in the construction industry?
• Which changes does the implementation of the intervention Health under Construction imply
for the way you work?
• How would you go about implementing those changes?
Manager individual
interview
Instruction: the interviewer gives a written description of the intervention and implementation
plan to the medical assistant.
90 min
Questions:
• What is the current approach of your OHS to CVD risk management and the promotion of a
healthy lifestyle among employees in the construction industry?
• Which changes does the implementation of the intervention Health under Construction
imply for the way this OHS works?
How would you go about implementing those changes?
Counselor focus group General questions to facilitate recall: 120 min
• How did you go about performing the counseling for Health under Construction?
• What were useful elements of the intervention?
Questions: The process evaluation during the trial of Health under Construction showed that
counselors found it difficult to
1) schedule five to seven consultations within a period of six months,
2) apply the motivational interviewing technique
3) motivate participants to maintain the behavior change and to attend the counseling.
• How did you experience this aspect of the intervention?
• Which factors contributed to the problem?
• Which factors helped you to overcome this difficulty?
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were entered into a matrix, which made it easier to see
the similarities and discrepancies among themes. The
themes were then classified according to implementa-
tion levels as described by Fleuren, Wiefferink and
Paulussen.Results
Interviews were held with 20 employees, 8 counselors, 4
OPs, 4 medical assistants, and 1 manager. Table 2 shows
the sample size, response rate, and gender per respond-
ent group. The employees who declined to participate in
the interview said they lacked the time. The counselors
Table 2 Characteristics of the respondents and method of
data collection
Respondent group Number Response rate Male/Female
Employee 20 80% 17/3
Occupational Physician 4 100% 3/1
Medical Assistant 4 100% 0/4
Counselor 8 40% 4/4
Manager 1 50% 1/0
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(N = 4), had no time (N = 3), were on sabbatical (N = 1),
could not be reached (N = 1), or for unspecified personal
reasons (N = 1). One of the two managers could not par-
ticipate due to prolonged sick leave. There was no man-
ager in a similar position; therefore, no substitute was
available to be recruited.
All respondent groups identified both barriers and facili-
tators to the implementation of the HUC lifestyle inter-
vention. The respondents named themes that were closely
related to their role in the implementation process. Em-
ployees addressed their individual characteristics, social
environment and work. OPs talked about factors that mo-
tivated them to make a referral. Counselors named factors
that influenced their ability to motivate the employees.
The manager named financial implementation aspects
and the fit of the intervention with existing procedures.
The medical assistants mentioned time pressure, as did
the other professionals. The following paragraph gives a
more detailed description of the reported barriers and
facilitators.Table 3 Categorization of the themes per respondent group i
Implementation level Theme




of the target group
Risk perception
Preference for independence
Social support and culture
Interference with work
Organization and Facilities Lack of time
Financial incentives
Health Professional Fit intervention with perceived task OP
Relationship between OP and other stakeho
Proficiency in motivational interviewing
Intervention Added value
Fit with existing approach
1Occupational Physician.
2Theme was perceived as a barrier.
3Theme was perceived as a facilitator.Barriers and facilitators named by employees
In response to the question whether they would be willing
to sign up for the intervention, 11 employees indicated
that they would be willing to sign up, 4 were undecided,
and 5 were not willing to sign up. Of the three women,
two were willing to sign up, and one was undecided.
When asked why they were or were not willing to partici-
pate, the employees named a combination of themes.
Table 3 shows a categorization of these themes by imple-
mentation level of the framework of Fleuren, Paulussen
and Wiefferink [28]. As can be seen in the table, most
themes were related to the implementation level of the
target group. One theme was related to the intervention
level. Most themes were perceived as a barrier by some
employees and as a facilitator by others (cells marked as
B/F). Only one theme was perceived as a barrier by all re-
spondents (cells marked as B).Risk perception
Most employees who were willing to sign up for the
intervention first named the hypothetical elevated CVD
risk as their reason. Employees who were not willing to
participate often reported not feeling at risk. In the em-
ployees’ opinion, both the OP’s advice and the PME re-
sults contributed to an employee’s risk perception.
Employee A: “I would participate if I really had an
elevated risk. See, if the doctor would say that I have
an elevated risk, then I would participate”.
In addition to this more immediate risk perception, gen-
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one employee felt he needed to change his lifestyle, now
that he was getting older:
Employee B: “I try, because I see people around me
who are over 50 and are pretty huge, who simply have
complaints. And that gets you thinking: ‘I don’t want
that’. […] My dad also died young, so yeah” .
He explained that he had taken up sports recently, not
because it gave him pleasure, but as an investment in his
health. He raised many practical issues, such as partici-
pation costs, travel distance, and the lack of parking fa-
cilities. Employees who had been raised with a healthy
lifestyle and who found that a healthy lifestyle alone was
gratifying were much more optimistic about overcoming
practical barriers.
Employees who were willing to participate in the inter-
vention usually indicated that, if they had an elevated
CVD risk they would be glad that it had been detected
so that they could do something about it. The employees
who were not willing to sign up for the intervention
were less positive about the possibility of taking prevent-
ive measures.
Employee A: “I’ll see about that [signing up] when I
actually have CVD; that’ll be soon enough to take
action” .
The absence of health complaints was often named as
a reason for not signing up for the intervention. Even
when employees reported having risk factors, such as be-
ing overweight or taking medication to lower choles-
terol, they expressed feeling healthy enough and
considered that their lifestyle was healthy, and thus did
not feel that they should be part of the target group. To
explain why they believed they did not need to sign up,
they emphasized their general health awareness, efforts
concerning a healthy lifestyle, and physical activity dur-
ing work.
Preference for independence
Some employees were receptive to the idea of having
an elevated CVD risk, but indicated they would prefer
to change their lifestyle by themselves. One employee
explained that for him, this was really a matter of
principle.
Employee C: “I think you should be as independent as
possible from doctors and medication. You have to
start with yourself” .
For these employees, it was not only important to
manage their problems on their own, but they were alsoconfident that they would be able to do so. Employees
with a strong preference for independence appreciated
the fact that the intervention gave room for participants
to determine the course of action. However, there were
other employees who specifically liked the idea of a
health professional telling them what to do.
Employee D: “I think the person that comes to you
must take the initiative. See, I may well be thinking:
‘I’m just going to keep living like this’ . So it’s very
important that the person that comes to you gives you
tips, that sort of stuff, and refers you to a dietician,
and so on” .
Added value of the intervention
While it was clear to the employees that the goal of the
intervention was to lower the CVD risk, it was unclear
what the intervention approach was. Even though the in-
formation given in the beginning of the interview expli-
citly stated that the role of the counselor was to motivate,
most employees expected to receive information or med-
ical advice from the counselor. Some concluded that re-
ceiving information from the OP or the internet would be
sufficient to tackle the lifestyle change by themselves.
Employee C: “If it’s cholesterol, you need more
guidance. You can’t monitor that yourself. I mean, if I
stand on a weighing scale, I can see if I’m too heavy” .
Social support and culture
The employees named two people who played a role in
their decision to sign up for the intervention: the OP
and the employees’ partner. The OP’s advice weighed
heavily for almost every employee. The employees did
not mention spousal support spontaneously, but their
reaction to the statements on the cue cards indicated
that their spouse’s approval would influence their deci-
sion. On the other hand, the culture in the construction
industry seemed to discourage openly addressing health
issues. In his reaction to the statement, ‘If I participate,
others might think there is something wrong with me’,
one employee explained:
Employee A: “If someone says: ‘I have a headache’,
you say ‘That’s too bad’ . Because, what else can you
do about it? I think women talk about this more than
men do. Men don’t talk about that stuff” .
An employee who had recently begun working in the
construction industry observed:
Employee E: “They don’t want to show each other
that they’re vulnerable. Everyone is made of steel,
nobody has any complaints” .
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among employees in construction is simply not done.
Interference with work
Interference with work was perceived as a barrier for
signing up for the intervention.
Employee F: “And that takes place during working
hours? (…) They [the employers] do have a problem
with that at the moment. (..) The houses don’t sell, so
that has a whole lot of consequences” .
One employee indicated that he considered participa-
tion in a lifestyle intervention to be sensitive information
that he would rather keep from his employer.
Employee G: “Especially nowadays, where you get
sacked for the smallest things. (…) Your employer will
know you belong to a risk group that might cost him
money” .
However, most employees either stated that their em-
ployer’s opinion had no effect on their decision to sign
up for the intervention, or that they expected their em-
ployer to support their decision to improve their
lifestyle.
Barriers and facilitators named by professionals
The professionals addressed issues that were closely re-
lated to their position in the implementation process.
The OPs and counselors addressed issues related to the
health professional, while the manager and the medical
assistants generally addressed the organizational level.
Lack of time
All professionals cited a lack of time as a barrier to im-
plementation. The counselors explained that having
enough time for the first consultation was necessary in
order to build trust in their relationship with the em-
ployee. For the OPs, medical assistants, and manager,
one barrier was the lack of remuneration for the screen-
ing and referral process. It was left to the OHS to decide
whether or not to invest or increase the professionals’
workload. Some OPs worked with a commercial target,
for which the promotion of a healthy lifestyle was not
relevant. Any measure to make implementation of the
intervention cost as little time as possible was therefore
seen as helpful.
OP 1: “By not making it difficult for the OPs; by not
making them do lots of additional things. Because
that makes them cranky. But if there’s a good product,
and it’s easily accessible, and they can refer the
employee easily, and there’s a folder available, andthere’s [information on] the internet, you know,
maybe that’s a bad reason, but if you make it easy for
them…”
According to the OPs, time pressure makes it neces-
sary for them to prioritize. The large number of compet-
ing issues on an OP’s agenda make it a matter of
personal motivation for whether or not they would in-
vest their time in lifestyle management.
Fit Intervention with perceived task occupational physicians
One of the factors that contributed to the OPs’ motivation
to refer an employee was the intervention fit with what
the OPs perceived as their main task. OPs thought differ-
ently about whether CVD risk management was the OP’s
task. One thought that OPs working on CVD risk man-
agement meant encroaching on a GP’s task, while another
thought that prevention and lifestyle were becoming in-
creasingly important in occupational health care.
OP 1:“Traditionally, the PME was all about: “Is your
back straight, are your knees well”, physical
examination, you know, very medical. Nowadays, it’s
more about lifestyle and whether you can keep
working till you’re 67. I think many OPs still focus on
the technical aspects. While a carpenter might well be
able to keep working till he’s 67, even if his back isn’t
straight. And I don’t know if everybody is keeping up
with this development”.
Relationship between occupational physicians and other
stakeholders
The overlap of the OP’s tasks with the GPs’ tasks also pre-
sented more practical problems. One OP explained that
he was careful not to make unnecessary referrals to GPs.
OP 2: “I’ve seen it more than once. You tell someone:
‘You have a high cholesterol level’, and people come
back: ‘My GP thinks that’s nonsense’. […] As an OP,
you have to watch out, because you have to keep
working with this GP in the future”.
A clear division of tasks and following GP guidelines
were seen as ways to preserve a good working relation-
ship with the GP.
One OP admitted that negative experiences with life-
style counselors had become a considerable barrier for
making a referral.
OP 3: “At a certain point I was like: ‘Whatever, I’m
not doing this anymore. It’s terribly expensive, and if
you guys are only going to complain that clients are
not motivated, this is not going to work’. So I stopped
referring internally. I thought: good for the GP”.
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referral depended on the commitment he felt to a
particular company and its employees.
OP 1: “And then there are the small companies […]
with maybe five painters, three tilers, and then you
don’t know the company that well, you immediately feel
less committed, and you’ll work less hard for them”.
One OP also talked about how he would like to have
more continuity in his contact with individual em-
ployees. He suggested progress reports from the coun-
selors, or follow-up phone calls with the employees.
A lack of motivation among employees was a fre-
quently mentioned barrier for OPs. Given the time pres-
sure OPs experience, some were reluctant to invest their
time in promoting of a healthy lifestyle if there was a
real chance that the employee was not interested.
OP 2: “You make choices according to what someone
wants, and where you think you can make a
difference. I really think a healthy diet is extremely
important. With those people, I don’t even bring it
up. Because you can tell just by mentioning it: ‘No,
we’re doing well, I don’t need to know any more
about this’ ”.
To tackle the lack of employee motivation, OPs felt
that training in motivational interviewing would be a
useful, if not necessary tool. Both OPs and counselors
thought that their efforts to motivate the employees
would be facilitated by setting the right expectations. For
example, the OPs recommended hanging up posters
about lifestyle in their waiting rooms, and the counselors
wanted the OPs to inform the employees during their
PME about what to expect from the counseling.
Proficiency in motivational interviewing
For the counselors, the central issue for implementation
was their mastery of the counseling technique. To im-
prove their motivational interviewing skills, they needed
sufficient practice. They recommended organizing the
motivational interviewing training in small groups, so
that each counselor had the opportunity to actively par-
ticipate during role play. After the training, a steady flow
of referrals was deemed essential to maintain and further
improve their skills. The consultation setting also made
a difference according to the counselors. The interven-
tion included both face-to-face and phone consultations.
According to one counselor, the phone consultations
were not the ideal setting for motivational interviewing.
Counselor: “Checking the progress was the most you
could achieve during a phone consultation. But not to
increase motivation or deal with real problems”.The fit with the current approach
For the manager, implementation of the intervention
greatly depended on the fit with the OHS’ current ap-
proach. Any adaptation of the status quo meant a certain
investment in terms of working hours. Implementation
was seen as less problematic if there was a fit with na-
tional law, rules and regulations of the construction in-
dustry, the OHS’ vision and current working procedures,
the professionals’ task description and capacity building
plan. The fact that only employees aged 40 years and
over were eligible for the intervention posed a problem
for the manager.
Manager: “If someone under 40 takes sick leave
because of CVD, how long will he be absent, and if he
comes back, how much is this going to cost the
industry and the employer? This is not what we call
prevention. I even think this is age discrimination”.
Financial incentives
Another issue that was crucial for the implementation
from the manager’s point of view was financial incen-
tives. For example, there was no remuneration for the
recruitment activities, which made it necessary for the
OHS to make an investment.
Manager: “Because somebody has to call this man.
Probably several times, because he can’t get a hold of
him. Then an appointment has to be scheduled. Then
a letter has to be sent. It’s not just a matter of one
call. This has to count as the first intervention you
can put on the invoice, because otherwise the
counselor is not going to do it”.
On the other hand, the fact that the counseling ses-
sions involved a comparably high number of working
hours for the lifestyle counselors was an incentive for
the manager to invest in the implementation.
Discussion
The aim of the present study was to identify barriers
and facilitators to the implementation of a lifestyle inter-
vention in the construction industry. The results point
to several ways to improve the intervention and the im-
plementation strategy.
An important barrier for employees to sign up for the
intervention was a low level of perceived CVD risk. Some
employees reported they were physically active and felt
healthy, which made it hard for them to imagine having
an elevated CVD risk. But even employees who reported
having CVD risk factors, such as being overweight or hav-
ing high blood pressure tended to evaluate their lifestyle
as healthy, and they were not compelled to take action
until they developed actual health complaints. This is in
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which found that an elevated risk promotes health adap-
tive behavior [34-36]. It is also in line with research in an
occupational setting, where an elevated risk perception
was associated with a high perceived need for and a high
level of compliance with a mindfulness intervention pro-
gram in the workplace [37]. There are several factors that
explain a low level of risk perception. First of all, some
employees might misinterpret signs of CVD risk. A lack of
knowledge and misconceptions about their health risk and
an adequate response are frequently cited barriers for peo-
ple’s the uptake of lifestyle changes [21,26,38]. Second, re-
search has shown that people underestimate their
susceptibility to those risks that can be modified by their
behavior, such as lifestyle, as opposed to risks attributed to
non-modifiable factors, such as hereditary factors [39].
People are overly optimistic about their own actions and
psychological attributes that contribute to a risk. Third,
the concept of an ‘elevated risk’ might be too abstract to
impact an employee’s risk perception. A qualitative study
on risk communication in primary prevention found that
patients’ understanding of risk was often unrealistic, di-
chotomous, and based on personal experience [38]. A
study among Dutch construction workers reported that
workers found it hard to attach meaning to the concept
‘elevated risk’ [40]. Employees with a low level of educa-
tion had difficulty distinguishing between an elevated risk
and an illness. These results suggest that within the risk
communication used in the HUC intervention, behavioral
risk factors might deserve more attention. A dual strategy
of clearly communicating the comparative risk percentage
on one hand, and providing employees with insight into
their behavioral risk factors on the other might impact a
larger part of the target group.
The target group for the current study seemed to be
more heterogeneous regarding their attitude towards
counseling than previously anticipated. On the one hand,
there was a group of employees who were not motivated
to sign up for the intervention because of a strong prefer-
ence for independence. This finding is similar to what
Tod et al. describe as a culture of self-reliance that values
‘strength and the ability to cope and maintain independ-
ence’ [41]. On the other hand, there was a group of re-
spondents who saw the added value of the intervention
precisely as ‘an expert telling them what to do’. Thus, a
one-size-fits-all approach will not suffice for an interven-
tion and recruitment strategy that seeks to reach all sub-
groups. As Murray et al. suggested, a more tailored
approach that offers ‘supported change’ as well as ‘self-
managed change’ seems more promising [42].
The added value of the intervention was unclear to the
employees. It appeared that employees found it hard to
picture counseling on physical activity and nutrition,
which is in line with findings of an earlier study [31].Research has shown that people are more likely to adopt
a certain health behavior if they believe it will be effect-
ive [28,34,35]. In order to reach the target group, the
added value of the intervention needs to be communi-
cated more clearly. However, selling the intervention to
the target group might also be a problem of gender in-
congruence. The culture of the construction industry
seems to reward the projection of the image of strong
and independent men, which might contrast with the
soft factor of ‘motivation’ that this intervention targets.
The present study is in line with the literature on fac-
tors that facilitate or hamper a referral, replicating the
influence of lack of time [21,24,43,44], fit with the per-
ceived task [21,24], and the physician’s relationship with
other stakeholders [21,24,45]. Although a lack of time is
identified as a barrier in studies from all over the world,
part of the explanation for this study’s results may lie in
the Dutch context [23,43,44]. Occupational health care
in the Netherlands was privatized in 1998, and competi-
tion has increased further since 2005, when it was deter-
mined that Dutch companies were no longer legally
obliged to hire OHS. In a study on the implementation
of an occupational health guideline to prevent weight
gain, OPs indicated that implementation depended on
whether they were given extra time for the implementa-
tion, and whether the implementation would be at the
expense of other tasks that were stipulated in their con-
tract [46]. The OPs’ struggle to balance quality and effi-
ciency demands is manifested in the present study. OPs
indicate that time pressure makes it necessary to make
choices, which explains why the OP’s motivation takes
such a central place in the present study. Not only
should an intervention be time efficient and flexible to
maximize the chances of implementation, it should be
rewarding for the professional who implements it. The
results point to several ways how to make referring to
the lifestyle intervention more rewarding.
First, OPs expressed frustration about a lack of motiv-
ation to alter their lifestyle among many employees. Phy-
sicians experience the lack of motivation among patients
as an even more important barrier to referrals than the
lack of time [45]. Laws et al. observed that physicians
are more likely to take action when they set their goals
in terms of the process of change rather than in terms of
behavioral targets, and when they evaluate the results of
their work at the population level rather than the indi-
vidual level [24]. In addition to a shift from outcomes to
process, the literature suggests there is a motivating ef-
fect of observable results [47]. OPs in the present study
confirm they need observable intervention results. Pro-
gress reports from the lifestyle counselor could provide
the OP with tangible results, help to form a frame of ref-
erence for what can be achieved, and shape the percep-
tion that a referral is part of a concerted effort.
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counselors would facilitate referral. An earlier study
showed a general preference for physicians to refer to
in-house services, although this was attributed to better
accessibility and the patient being more familiar with the
location [23,48]. In the present study, it seemed to be an
issue of trust in the competence of the other profes-
sional. There is evidence that a referral depends on the
extent to which OPs believe in the effectiveness of the
intervention [22]. Our study took place in two large or-
ganizations with offices spread over the whole country,
thus the OPs and lifestyle counselors rarely met in per-
son. For OPs and lifestyle counselors to meet each other
is a first step for establishing a working relationship
based on trust. Reporting back on the results of the
counseling trajectory can further help to establish
knowledge-based trust in the competence of the lifestyle
counselor. Proactive promotion of the counselor’s ser-
vices among OPs has been shown to convince OPs who
do not know what counselors have to offer [49].
There was no consensus among OPs on whether or
not OPs had a legitimate role in the promotion of a
healthy lifestyle. Other studies indicate a positive effect
of role congruence on referral [22]. OPs might benefit
from clear policy statements and OHS management tar-
gets that integrate the promotion of a healthy lifestyle
within their organization. Guideline developers should
clarify if and how consultation and collaboration with an
employee’s GP is advisable. They should strive for coher-
ence with existing GP guidelines and consider the ad-
verse effects that the implementation of a guideline
could have on the relationship between the OP and GP.
Decision makers within OHS and OP interest groups
need to employ strategies on how to implement those
guidelines.
In sum, OPs need to be motivated to invest their time in
the lifestyle agenda by making a referral personally and
professionally rewarding. Evaluations, targets, progress re-
ports, and internal guidelines should all contribute to the
OP’s perception that investing in lifestyle promotion is in-
strumental to reaching his professional goals.
Implementation levels
The implementation levels of the model by Fleuren et al.
were used as a starting point for structuring the results
of this study [28]. During the course of the analyses, we
found it confusing that the category ‘socio-political level’
includes factors that are located at the societal level, as
well as at the individual level. We therefore adapted the
model by splitting the category ‘socio-political level’ into
‘socio-political context at the societal level’ and ‘charac-
teristics of members of the target group’ (see Table 3).
Respondents generally named factors related to their
own role in the implementation process. In general,employees named themes at target group level, the OPs
and counselors named themes related to the health pro-
fessional level, and the manager and medical assistants
named themes that were related to the organizational
level. This result was expected, since respondents were
instructed to talk about their individual role in the imple-
mentation process, and not the implementation process as
a whole. This might explain why there was little overlap in
themes among respondent groups. Lack of time was the
only factor named by multiple respondent groups.Methodological issues
The present study has several strengths. First, it de-
scribes barriers and facilitators from the perspective of a
range of stakeholders, which leads to a broad overview
of the relevant issues. In particular, the interviews with
the employees provided new insights. To our knowledge,
there are few qualitative studies of barriers and facilita-
tors to signing up for an intervention [42]. Also, studies
on signing up for interventions in an occupational set-
ting are rare [50].
This study also has limitations. The interviews were held
before implementation with the aim to use the results to
optimize the implementation strategies prior to the start
of the actual implementation. This meant that the OPs,
medical assistants and manager had no firsthand experi-
ence with and only limited information about the inter-
vention. Additional interviews after implementation might
reveal barriers and facilitators that the respondents were
unaware of before the implementation.
Distinct methods of data collection were used for the
counselors and the other respondent groups, which
limits comparability of the results. This limitation should
be taken into account when interpreting the results.
For some groups (assistants, counselors), saturation
was reached, after which no further interviews took
place. For other groups (OPs, employees, manager), the
number of participants was too small and did not result
in saturation. The interviews were performed during the
six months prior to actual implementation. Once imple-
mentation had started, no further interviews could be
performed, because the results would not have been
comparable to the results generated before implementa-
tion. Nevertheless, with the available data, the present
study offers an overview of the most salient factors that
influence the implementation process.
All professionals who participated in the interviews
knew they might be involved in the implementation of
the HUC intervention and this might have influenced
their responses during the interview.
All respondents were recruited through the two largest
occupational health providers in the Netherlands. Small
service providers were not represented in the sample,
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in small OHS.
The intervention targets individuals with an elevated
CVD risk. However, the sample of employees was not
selected based on CVD risk. This might have resulted in
a sample that is more heterogeneous regarding CVD risk
and lifestyle than the target group. Furthermore, the em-
ployees’ response e might differ from respondents who
are confronted with an actual elevated CVD risk. Litera-
ture indicates that perceived susceptibility and perceived
severity of a threat influences the intention to adopt pro-
tective behavior, although the influence is smaller and
less consistent than that of the perceived response effi-
cacy and perceived self-efficacy regarding the offered
protective measure [34-36].
The counselors had participated in the earlier trial in
2007. In the present study, the counselor were inter-
viewed about their experiences with the intervention
that had occurred five years prior to the interview, which
means they might have been prone to recall bias.Conclusion
Employees and professionals named a combination of
factors that they thought would hamper or facilitate the
future implementation of the intervention. In relation to
the willingness to sign up for the intervention, em-
ployees named risk perception, social support, the added
value of the intervention, preference for independence,
and interference with work. All professionals named lack
of time as a barrier to implementation. OPs named the
intervention’s fit with their perceived task, and their re-
lationship with other stakeholders. Lifestyle counselors
addressed several ways to improve their proficiency with
the counseling technique. The manager addressed the
intervention’s fit with the OHS’ current approach and fi-
nancial incentives. The main conclusions that were
drawn from this study were: 1) the implementation strat-
egy needs to be tailored to the various subgroups within
the target group, and 2) OPs can be motivated to invest
their time in the lifestyle agenda by making a referral
personally and professionally rewarding. The results of
the present study provide concrete ways to adapt the
HUC intervention and the implementation strategy in
the Dutch construction industry.Additional file
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